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We live in the world where everything is connected to the internet, the age of Internet
of Thing (IoT). However, many people use computers and smart devices without truly
understanding how they work or what they can do. Therefore, the purpose of this project was
to demonstrate how an edge device can act as a gateway to connect to the Amazon Web
Services (AWS) IoT platform and show what the AWS IoT platform can do. This project will build
an object tracking robot that use a Raspberry Pi 4 as a brain to handle all the logic parts, and
UNO R3 as muscles to handle all the movement part of the robot. With the help of Amazon
Sage Maker, it is possible to train and deploy a machine-learning model for the robot to
recognize certain object very quickly. AWS IoT platform also allows developer to easily publish
messages up to the internet easily through MQTT protocol.
About all the parts for this project, I got 2 different boards which are a Raspberry Pi 4
Model B – 4G Ram (Running Raspbian), and UNO R3 (Flashing with Arduino). I also bought a
temperature and humidity sensor, a camera sensor, a GPS sensor, and few Ultra Sonic Sensors.
The whole things will be built on top of a Mini 3-Laye Round Robot. Some accessories like
breadboard, Raspberry Pi Fan, jumper wires, and resistors. For the assembly section of this
project, the lowest layer of the robot includes the wheel and the motors to move the wheels of
the robot. The second layer will have one breadboard that includes an UNO R3 Board that
connect to 3 Ultra Sonic Sensors, and an avoidance sensor through some jumper wires. The
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third layer will have another breadboard that attaches with the Raspberry Pi which connect
with a Dual H-BRIDGE Motor Driver to control the two wheels, a camera sensor to capture
pictures, a temperature and humidity sensor to collect the environment data, and a
accelerometer sensor to measure the acceleration, gravity and angle of the robot.
The movement of the robot is controlled by different sensors group. The Ultra Sonic
Sensors will continuously track the distance between the robot with all the object surrounding
it. The avoidance sensor will also alert the robot when it comes to close to any surrounding
object if the Ultra Sonic Sensors does not catch all the object surrounding it. The camera model
will also continuously capture all the surrounding area. A machine learning library called
OpenCV will allow the camera module to recognize and track a target object. This library
combines with the ultra-sonic sensors, and avoidance sensor will help the robot keep the focus
of an object in the middle of the camera and move closer to it. The robot will move forward or
backward by using both wheels at the same time. To turning left and right, the robot will stop
the right wheel and only move the left wheel.
Besides all the sensors that related to robot movements, the temperature & humidity
sensor, GPS sensors, and an accelerometer sensor will also publish all the data constantly every
minute up the AWS IoT platform. Those data can be used for many different purposes such as
making an Android/iOS app that allow user to check the location of the robot, check the
environment surround the robot, or check if the robot stuck or falls somewhere. Talking more
about Amazon Web Services, Amazon provides an amazing and affordable platform that allow
any developer to use their cloud services for free or pay a small amount for a lot of features. In
this practically project, I use a cloud service called Greengrass, which will allow me to turn the
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Raspberry Pi to a smart devices and access to MQTT library to upload all the data up to the
cloud. However, it not only stops right there, Greengrass also bring many more features to the
Raspberry Pi that allow it use store all the data such at temperature, humidity, altitude,
latitude, and longitude into a Dynamo DB table on AWS. This allows developer to backup all the
information when the robot is operating.
Overall, Raspberry Pi 4 and sensors are some affordable options that allow anyone to
create their own smart IoT Devices. IoT platform and cloud computing services like Amazon
Web Services is a great invention because it helps to speed up the development process of
training a machine learning model and developing a smart device that keep improving itself.
With the help of cloud computing services, it opens a new area where a single developer can
design a smart device in a few months. In my opinion, we will see a lot of interesting ideal and
concept from individual developer around the world.

